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Model Q85AH 


High-Performance Differential Operational Amplifier 





The Q85AH Differential Operational Amplifier combines, in a microminiature package, the 
characteristics of high-speed operation, high input impedance, high common-mode rejection, 
low voltage offset, low noise, and generous operating ranges for both input and output signals. 
This unique combination is made possible by Philbrick's "NEW BREED" ("micro-hybrid") 

construction, which exploits the best features of the two component technologies-integrated 

circuitry and discrete-element circuitry-to 

produce a design with all of the desirable fea¬ 
tures of the monolithic microcircuit technique, 
but without any of the weaknesses inherent in a 
totally-committed, monolithic-chip construction. 


SPECIFICATIONS 


VOLTAGE GAIN (DC open loop) 

+25°C, rated load,.min. 20,000 

10 kfi load.min. 40,000 

100 k!2 load,.min. 80,000 

-25°C to+85°C, rated load,.min. 15,000 

-55°C to +125°C, rated load,.min. 10,000 


A principal advantage of the "micro-hybrid" is 
its virtual immunity to external circuit or signal 
stress-shorts, overloads, overvoltage, exces¬ 

sive signal input, etc. Other advantages include: 
larger output voltage swing; higher slewing rate; 
and positive assurance of dynamic stabilization 
by simple, straightforward circuit-compensation 
techniques. 


RESPONSE open loop 

Small signal: Unity gain-bandwidth.min. 30 MHz 

Gain at 1. 0 MHz. 50 

Gain at 10 MHz. 5 

Large signal: Full Output.min. 0.1 MHz 

Rate limit.8 V/M-sec 


INPUT VOLTAGE RANGE 

Voltage range, both inputs (operating). ±11 V 

(fault) . . .abs.max. ±15 V 
Voltage range, between inputs (fault) . . abs. max. ±10 V 
CMRR, DC (±10 V range). min. 20, 000:1 

INPUT IMPEDANCE 

Between inputs. 2 Mf2|| 3 pF 

Negative input to common. 500 MSI || 5 pF 

Positive input to common. 500 MSI || 5 pF 


The complete amplifier is enclosed in a low- 
profile TO-8 transistor case. Its components 

and construction are of the highest quality- 

all-silicon semiconductors, conservatively-rated 
circuit elements, and hermetic sealing in an iso¬ 
lated metal case (permitting driven guard con¬ 
nection) . 


INPUT VOLTAGE OFFSET 

Without external trim. max. 6 mV** 

Vs Temp. (+10°C to +60° C).max. 1 mV 

Vs Temp. (-25°C to +85°C).max. 3 mV 

Vs Temp. (-55°C to +125°C).max. 6 mV 

Vs Time (per day).50 mV 

Vs Time (1/2 hour).. 10 mV 

INPUT CURRENT OFFSET 

25° C. max. 220 nA 

Vs Temp. (+10°C to +60°C).max. 220 nA 

Vs Temp. (-25°C to +85°C).max. 440 nA 

Vs Temp. (-55°C to +125°C).'.max. 1300 nA 

Vs Time (per day). 5 nA 

Vs Time (1/2 hour).. . 25 nA 
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MECHANICAL 



INPUT NOISE 

(a) Flicker (0. 016 to 1. 6 Hz) 

voltage p-p. 5 

current p-p.0. 25 nA 

(b) Broadband (1.6 to 160 Hz) 

voltage rms. i 

current rms. 30 pA 

(c) Broadband (0. 16 to 16 kHz) 

voltage rms. typ. 0.8 mV 

max. 2 mV 

current rms.100 pA 

OUTPUT (-55°C to +125°C) ’ 1 

Voltage. ±11 V 

Current. ±2.2 mA 

Load (rated). 5 kfi 

POWER REQUIREMENTS * 

Voltage. ±15 V 

Current from positive supply: (Quiescent). 6 mA 

(Full Load). 6 mA 

Current from negative supply: (Quiescent). 6 mA 

(Full Load). 8.2 mA 

TEMPERATURE RANGE (degrees Centigrade) 

Operating: Rated. * .-55 to +125 

Storage.max. -62 to +150 


*At +85°C, power requirements typically 10% higher than at +25°C. 
For 'worst case' add ±15% at any temperature. 


**Adjustable to zero externally. 
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Q85AH combines the capabilities formerly available only in separate amplifiers (PP65AH 
for fast response, PP85A for small voltage offset, low voltage noise, high common mode 
rejection ratio) to accomplish a difficult task: perform in a unity gain follower circuit with 
full output to 100 kHz. Q85AH performs equally well in most of the standard circuits de¬ 
scribed in the voluminous Philbrick applications literature . This flexibility is achieved by 
"custom tailoring" of the gain vs. frequency characteristics of the amplifier by means of 
external capacitors. 
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With . 01 pF between pins 3 and 4 and 500 pF between 
pins 8 and 9, the amplifier is docile in virtually all 
inverting applications, and tolerant of capacitive load¬ 
ing . The usual capacitor across the feedback resistor 
should not be forgotten. 



A high-gain inverting or non-inverting amplifier (gain 
of 100 or higher) can be "broad-banded" by omitting 
the "tailoring" capacitors and using a very small feed¬ 
back capacitor. Avoid capacitive loading. 







With the special stabilizing network shown, a stable, 
| fast unity -gain follower can be built. The voltage trim 

potentiometer and 10 kfi resistor can be omitted if a 
f few millivolts of voltage offset can be tolerated. 
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